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comes within the spirit and scope of the following claims should be considered 
part of die present invention. 

What is claimed as new and desired to be protected by Letters Patent 
of the United States is: 
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1. A method for removing dry etch residues from a semiconductor substrate 
comprising die steps of: 

exposing a semiconductor substrate having dry etch residues thereon to a 
conditioning solutioii^wherein the conditioning solution comprises a fluorine source, a 
complementary acid, ai\d a non-aqueous solvent. 

2. The method of claim 1, wherein the fluorine source is HF. 


3. The method <\f claim 1, wherein the fluorine source is NH 4 F. 


4 The method of ilaim 1 , wherein die complementary acid is H 3 P0 4 . 

\ 

5. The method of claipi 1, wherein the complementary acid is a phosphate 

salt. 


6. The method of dfaim K/wherein the complementary acid is HC1. 

7. The method of claim 1, wherein the complementary acid is a pH 
suppressant. 

8. The method of claim 1, wherein the non-aqueous solvent is a polyhydric 
alcohol. 
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9. Tl\c method of claim 1, wherein the non-aqueous solvent is propylene 


glycol. 


10. The method of claim 1, wherein the non-aqueous solvent is ethylene 


glycol. 



11. The method of claim 1, wherein the non-aqueous solvent is 


tetrahydrofuran. 


12. The method of Vlaim 1, wherein die non-aqueous solvent is 
dime tiiy lsulfoxide . 


13. 

carbonate. 



The mediod of claim 1, wherein the non-aqueous solvent is propylene 


14. The mediod of claim i, wherein die non-aqueous solvent is isopropyl 


alcohol. 

15. The mediod of claim 1, wherein the fluorine source is HF, the non- 
aqueous solvent is propylene glycol, and the complementary acid is H,P0 4 . 


16. The method of claim 15, wherein the HF, propylene glycol, and H s P0 4 
are present in the conditioning solution in the approximate proportion of 0.01 - 5.0 : 
80-95 : 1 - 15. 
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17. ThcVnethod of claim 15, wherein the HF, propylene glycol, and H 3 P0 4 
are present in the conditioning solution in the approximate proportion of 0.25 - 0.3 : 
89-94 : 6-7. 

18. The methyl of claim 15, wherein the HF, propylene glycol, and H 3 P0 4 
5 are present in the conditioning solution in the approximate proportion of 0.27 : 91.5 : 

6.5. 

19. The method of claim 1, wherein the fluorine source is HF, die non- 


aqueous solvent is propylene glycol, and die complementary acid is HCl. 


20. The method of clai 


10 present in the conditioning sol 
99 : 0.003 - 1.0. 



wherein the HF, propylene glycol, and HCl are 
tpproximate proportion of 0.01 — 5.0 : 80 - 


21. The method of claim 19, wherein die HF, propylene glycol, and HCl are 
present in die conditioning solution in the approximate proportion of 0.25 - 0.3 : 93 - 
98 : 0.005-0.009. 


15 22. The method of claim 19, wherein the HF, propylene glycol, and HCl are 

present in die conditioning solution in die approximate proportion of 0.27 : 97.5 : 
0.006. 
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23. The method of claim 1, wherein the conditioning solution further 
comprises a surface passivation agent. 

24. The nlethod of claim 23, wherein the surface passivation agent is a 
carboxylic acid. \ 

25. The method of claim 23, wherein the surface passivation agent is citric 
acid. \ 

\ 

\ 

26. The mediod c^f claim 23, wherein die surface passivation agent is acetic 

\ 

acid. \ 


23, wherein die surface passivation agent is EDTA. 


27. The method of c 


cti^m 


/ v 

28. The mediq^f of claii^\23, wherein die surface passivation agent is an 
organic acid. 

29. The method of claim 23, wherein die surface passivation agent is ascorbic 

\ 

acid. 

30. The mediod of claim 23, therein the surface passivation agent is a 
chelant. 

31. The method of claim 23, wherein die surface passivation agent is a 
reducing agent. 
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32\ The method of claim 23, wherein the fluorine source is HF, the non- 
aqueous solVent is propylene glycol, the complementary acid is H^P0 4 , and the surface 
passivation agdiit is citric acid. 


33. ThAmcthod of claim 32, wherein the HP, propylene glycol, H 3 P0 4 , and 

citric acid are presei\t in die conditioning solution in the approximate proportion of 

\ 
\ 

0.01 - 5.0 : 80-95 ^ 1 - 15 : 0.001 - 1.0. 


34. The methpd of claim 32, wherein the HF, propylene glycol, H 3 P0 4 , and 

\ 

citric acid are present in the conditioning solution in the approximate proportion of 
0.25 - 0.3 : 89 - 94 : 6 - 7 : 0.09 - 0.5. 


35. The method of cl^rn 32, wherein the HF, propylene glycol, H 3 P0 4 , and 
citric acid are present4rLthe jfcnditioping solution in die approximate proportion of 
0.27 : 91.5 : 6.5 : 0.25. 



36. The method of elztfn 23, wherein the fluorine source is HF, the non- 
aqueous solvent is propylene glycol, the complementary acid is HC1, and the surface 
passivation agent is citric acid. 


37. The method of claim 36, wherein die HF, propylene glycol, HC1, and 
citric acid are present in die conditioning solution in the approximate proportion of 
0.01 - 5.0 : 80 -99 : 0.003 - 1.0 : 0.001 - 1.0. 
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38. \\ The method of claim 36, wherein the HF, propylene glycol, HQ, and 
citric acid are present in die conditioning solution in the approximate proportion of 
0.25 - 0.3 : 93 -W : 0.005 - 0.009 : 0.09 - 0.5. 

39. The me\hod of claim 36, wherein the HF, propylene glycol, HQ, and 
citric acid are present inVhe conditioning solution in the approximate proportion of 
0.27 : 97.5 : 0.006 : 0.25} 

40. The method oft claim 1, wherein said exposure step is performed at a 
temperature within die range Af approximately 5 to approximately 60 degrees Celsius. 

41. The metliod of claim 1, ^ herein said exposure step is performed at a 
temperature within the range ^ approximately 35 to approximately 40 degrees Celsius. 

/ 


42. The medio^of claim \^ wherein said exposure step is performed at a 
temperature of approximately 38 degrees Celsius. 

43. The method of claim 1, \vherein said exposure step further comprises 
immersing the substrate in the conditioning solution. 

44. The method of claim 1, wherein said exposure step further comprises 
dispensing the conditioning solution onto the substrate. 
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45. \ The method of claim 1, wherein said exposure step is performed for a 
time sufficient \p remove substantially all dry etch residues from the substrate. 

46. The method of claim 1, wherein said exposure step is performed for 
approximately 10 seconds or longer. 

47. The method of claim 1, wherein said exposure step is performed for 
approximately 60 seconds or longer. 

\ 

\ 

48. The mediod of <Maim l^Airther comprising rinsing die substrate after said 
exposure step. / \ 

49. The mediod of claim 4&. wherein said rinsing step comprises exposing the 

/ \\i 

substrate to deionized w^ter. \ y 

> \ 

\ 

50. The method of claim 48, wherein said rinsing step comprises exposing the 
substrate to an aqueous acid solution. 

51. The mediod of claim 50, wherein die aqueous acid solution is a solution 
of a carboxylic acid. 

52. The mediod of claim 50, wherein the aqueous acid solution is a solution 
of citric acid. 
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53. Thc\mcthod of claim 50, wherein the aqueous acid solution is a solution 
of EDTA. 

54. The method of claim 50, wherein the aqueous acid solution is a solution 
of acetic acid. 

5 55. The method o)^ claim 50, wherein the aqueous acid solution is a solution 

of an organic acid. 

56. The mediod of claipi 50, wherein the aqueous acid solution is a solution 
of ascorbic acid. 


10 


57. The method of claim 5y,jwj)jerdrrtlie aqueous acid solution is a solution 
of carbonic acid. 



58. The mc^hcyi of claim 50, wf^er^in die aqueous acid solution is buffered to 
a pH between approximately 4.0 and approximately 8.0. 


59. The method of claim 48, wherein said rinsing step comprises exposing the 
substrate to an organic solvent. 


15 


60. The method of claim 59, wherein \tlic organic solvent is propylene glycol. 


61. The method of claim 48, wherein s^id rinsing step comprises exposing the 

1 

substrate to a solution containing an anti-etch agetnt. 
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62. Thi method of claim 61, wherein the anti-etch agent is ammonium 

lactate. 

63. The metkod of claim 61, wherein the anti-etch agent is boric acid. 

64. The mediod\of claim 48, wherein said rinsing step furdier comprises 

immersing die substrate in a\rinse bath. 

\ 

V 

65. The method of claim 64, wherein said rinsing step further comprises 
agitating the rinse bath. 

66. The method of claim 65, wherein the rinse bath is agitated with 
megasonic energy. 

67. The metiiod of claim ^S^wtr^rein the rinse bath is agitated by bubbling a 
gas through the rinse bath. ~^^^^^\/ 

I / h 

68. The method of claim 67, therein C0 2 is bubbled dirough the rinse badi. 

69. The method of claim 67, wherein N 2 is bubbled dirough die rinse badi. 

70. The method of claim 48, further comprising pre -rinsing die substrate with 
a non-aqueous solvent subsequent to said exposing step but prior to said rinsing step. 
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71 . The.method of claim 70, wherein the non-aqueous solvent is a polyhydric 


alcohol. 


72. The method of claim 70, wherein the non-aqueous solvent is propylene 


glycol. 


73. The metiiod of claim 70, wherein the non-aqueous solvent is the same 
non- aqueous solvent used in the conditioning solution. 

74. A metliod for removing dry etch residues from a semiconductor substrate 
comprising the steps of: 

treating a semiconductorWbstrate having dry etch residues thereon with a 
conditioning solution, wherein tht conditioning solution comprises a fluorine source, a 
non-aqueous solvent, a complemdWry sjcid, and a surface passivation agent. 

75. The metho^lof claim 7^|L(h the fluorine source is HF. 

76. The method of claim 74,\wherein the fluorine source is NH 4 F. 


77. The method of claim 74, wherein the non-aqueous solvent is a polyhydric 


alcohol. 


78. The method of claim 74, wherein the non-aqueous solvent is propylene 


glycol. 
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79. Thetncthod of claim 74, wherein the non-aqueous solvent is ethylene 


glycol. 


tetrahydrofuran. 



80. The method of claim 74, wherein die non-aqueous solvent is 


81. The method ^f claim 74, wherein die non-aqueous solvent is 


dimediylsulfoxide . 


82. The method of clWn 74, wherein die non-aqueous solvent is propylene 


carbonate. 


10 alcohol 


83. The mediod of clain^74, wherein die non-aqueous solvent is isopropyl 



84. The method of claI5?7^^herjbin the complementary acid is H 3 P0 4 . 


85. The method of claim 74, wherein the complementary acid is a phosphate 


salt. 


86. The method of claim 74, wherein the complementary acid is HC1. 


15 


87. The mediod of claim 74, wherein the complementary acid is a pH 


suppressant. 
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88. The melhLd of claim 74, wherein the surface passivation agent is a 
carboxylic acid. 

89. The methoc^of claim 74, wherein the surface passivation agent is citric 

acid. 


90. The method oi^claim 74, wherein die surface passivation agent is acetic 
acid. \ 


91. The method of c^aim 74, wherein die surface passivation agent is EDTA. 

92. The mediod of claim 74, wherein the surface passivation agent is an 
organic acid. 

I 

93. The m^thpd of claim 74, wiierein the surface passivation agent is ascorbic 

acid. 

94. The method of claim 74, wherein the fluorine source is HF, die non- 
aqueous solvent is propylene glycol, the complementary acid is HQ, and the surface 
passivation agent is citric acid. 

95. The method of claim 94 1 where HF, propylene glycol, HCl, and citric 

acid are present in the conditioning solution in the approximate proportion 0.01 - 5.0 

i 

i 

80-99:0.003- 1.0:0.001 - 1.0. 
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96. The'method of claim 94, where HP, propylene glycol, HC1, and citric 
acid are present in 1\he conditioning solution in the approximate proportion 0.25 - 0.3 : 
90 - 98 : 0.005 - O.V)09 : 0.09 - 0.5. 


97. The method of claim 94, where HP, propylene glycol, HC1, and citric 
5 acid are present in the conditioning solution in the approximate proportion 0.27 : 97.5 


0.006 : 0.25. 


98. The method of claim 74, wherein the fluorine source is HF, the non- 
aqueous solvent is propylene glycol, the complementary acid is H 3 P0 4 , and the surface 
passivation agent is citric acid. 


10 


99. The method bf claim 98, where HF, propylene glycol, H 3 P0 4 , and citric 
acid are present in the conditioning solution in the approximate proportion 0.01 - 5.0 
80-95 : 1 - 15 : O.Q0I - l.p. 



100. The method oflcldim 98, where HF, propylene glycol, H 3 P0 4 , and citric 
acid are present in the conditioning solution in the approximate proportion 0.25-0.3 

15 89-94 : 6-7 : 0.009-0.5 

101. The method ofjclaim 98, where HF, propylene glycol, H 3 P0 4 , and citric 
acid are present in the conditioning solution in die approximate proportion 0.27 : 91.5 
6.5 : 0.25. \ 
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102. The mpthod of claim 74, wherein the conditioning solution is a solution 

composed of approximately 0.01 to approximately 5.0 percent of die fluorine source, 

\ 
\ 

approximately 80 to approximately 90 percent non-aqueous solvent, approximately 1 
percent to approximately 15 percent of the complementary acid, and approximately 
0.001 to approximately^ 1.0 percent of die surface passivation agent. 


10 


103. The medidd of claim 74, wherein the conditioning solution is a solution 
composed of approximately 0.01 to approximately 5.0 percent of die fluorine source, 
approximately 80 to approximately 95 percent non-aqueous solvent, approximately 
0.003 percent to approximately 1.0 percent of die complementary acid, and 
approximately 0.001 to approximately 1.0 percent of the surface passivation agent. 


104. The method of 4aipv^47w)iierein said exposure step is performed at a 
temperature within the rangQ^ 5 to approximately 60 degrees Celsius. 

105. The method of claim 74, wherein said exposure step is performed at a 
temperature within the range of approximately 35 to approximately 40 degrees Celsius. 

15 106. The method of claim 74, wherein said exposure step is performed at a 

temperature of approximately 38 degrees Celsius. 


107. The method of claim 74, wherein said exposure step is performed for a 
time sufficient to substantially remote all dry etch residues from the substrate. 
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108. *fhc nicthod of claim 74, wherein said exposure step is performed for 
approximately 60 seconds or longer. 


\ 
\ 

109. Thfe mcdiod of claim 74, further comprising rinsing the substrate after 


\ 

said exposure step.\ 


110. A method for cleaning a wafer after a dry etch process comprising die 
steps of: | 

treating a wafet having at least one of organometallic and organosilicate residues 
on exposed surfaces ofithe wafer widi a conditioning solution composed of a fluorine 
source, a non-aqueous solvent, a complementary acid, and a surface passivation agent 
until the residues are removed from the wafer. 


til. The method of clajim 110, further comprising rinsing die substrate after 
said treating stej 



112. The mediod o^claim 110, wherein the fluorine source is HF, the non- 
aqueous solvent is propylene^glycol, the complementary acid is HC1, and the surface 
passivation agent is citric acid. 

113. The method of claim 112, where HF, propylene glycol, HC1, and citric 
acid are present in the conditioning solution in the approximate proportion 0.01-5.0 
80-99 : 0.003- 1.0 : 0.001 - 1.0. 
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114. 


The mci 


thod of claim 112, where HF, propylene glycol, HC1, and citric 


acid are present in die conditioning solution in the approximate proportion 0.25 - 0.3 
90 - 98 : 0.005 - 0.0^> : 0.009 - 0.5. 


115. The mcthockof claim 112, where HF, propylene glycol, HQ, and citric 
5 acid are present in the conditioning solution in die approximate proportion 0.27 : 97.5 
0.006 : 0.25. 


10 


15 


116. The method of claim 110, wherein the fluorine source is HF, die non- 
aqueous solvent is propylene glycol, die complementary acid is H 3 P0 4 , and die surface 
passivation agent is citric acid. 

117. The method of cla^^6, w/iere HF, propylene glycol, H 3 P0 4 , and citric 
acid are present in the conditi 
80-95 : 1 - 15 : 0.001 - 1.0. 



utibn in the approximate proportion 0.01 - 5.0 : 


118. The method of claim 116, \^here HF, propylene glycol, H 3 P0 4 , and citric 

acid are present in the conditioning solution in the approximate proportion 0.25 - 0.3 : 

\ 

89 - 94 : 6 - 7 : 0.009 - 0.5. 

\ 

1 19. The mediod of claim 1 16, wheie HF, propylene glycol, H 3 P0 4 , and citric 

\ 

acid are present in the conditioning solution hi the approximate proportion 0.27 : 91.5 
6.5 : 0.25. 
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120. The i^iethod of claim 110, wherein said exposure step is performed at a 
temperature within the range of approximately 5 to approximately 60 degrees Celsius. 

121. The method of claim 110, wherein said exposure step is performed at a 
temperature within the raVigc of approximately 35 to approximately 40 degrees Celsius. 

122. The method of claim 110, wherein said exposure step is performed at a 
temperature of approximately 38 degrees Celsius. 

123. The method of claim 110, wherein said exposure step is performed for 
approximately 60 seconds or longer. 

124. A method for procd^sin^a substrate wirii patterned photoresist on the 
10 substrate surface comprising th<^ st^psj^ 

providing a subsfi*5tirtf^^ on a surface of die substrate; 

f'wl 

performing a dry etcly procession the substrate; 

removing any remaining photoresist from the surface of the substrate; and 

exposing die substrate to a conoitioning solution of a fluorine source, a non- 
15 aqueous solvent, a complementary acid,\and a surface passivation agent. 


125. The method of claim 124,\further comprising rinsing the substrate after 

\ 

said exposure step. \ 
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126. The itjcthod of claim 124, wherein the fluorine source is HF, the non- 
aqueous solvent is propylene glycol, the complementary acid is HC1, and the surface 
passivation agent is citr^acid. 

127 The methoc^of claim 126, where HF, propylene glycol, HC1, and citric 

\ 

5 acid are present in die conditioning solution in the approximate proportion 0.01 - 5.0 : 

\ 

\ 

80 - 99 : 0.003 - 1.0 : 0.001W 1.0. 

\ 
\ 

\ 

128. The method of cl^im 126, where HF, propylene glycol, HC1, and citric 
acid are present in the conditioning solution in the approximate proportion 0.25 - 0.3 : 
90 - 98 : 0.005 - 0.009 : 0.009 -l 0.5. 

10 129. The method ofkrlaini J^2o£ where HF, propylene glycol, HC1, and citric 

acid are present in the conait|oning^solu^onjjn the approximate proportion 0.27 : 97.5 
0.006 : 0.25. 

130. The method of claim 124, wherein the fluorine source is HF, the non- 
aqueous solvent is propylene glycol, the complementary acid is H 3 P0 4 , and the surface 

15 passivation agent is citric acid. 

131. The method of claim 130, where HF, propylene glycol, H,P0 4 , and citric 
acid are present in the conditioning solution in the approximate proportion 0.01 - 5.0 : 
80-95 : 1 - 15 : 0.001 - 1.0. 
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132. The method of claim 130, where HP, propylene glycol, H,P0 4 , and citric 
acid are present in the Conditioning solution in the approximate proportion 0.25 - 0.3 : 
89 - 94 : 6 - 7 : 0.009 \ o.5. 

\ 

133. The methoc^of claim 130, where HF, propylene glycol, H 3 P0 4 , and citric 
acid are present in the conditioning solution in the approximate proportion 0.27 : 91.5 : 
6.5 : 0.25. 


134. The method ofVl aim 124, wherein said exposure step is performed at a 
temperature within the range of approximately 5 to approximately 60 degrees Celsius. 

135. The method of claim 124, wherein said exposure step is performed at a 
10 temperature within the range of approximately 35 to approximately 40 degrees Celsius. 



136. The mediod of claim ^24, wherein said exposure step is performed at a 

/ J . 

temperature of approximately ^8 degrees Celsius. 

/ 

137. The method of claim 124, wherein said exposure step is performed for 
approximately 60 seconds or longer. 

15 138. A method for treating a semiconductor substrate to remove residues 

remaining after a dry etch process comprising die steps of: 
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exposing a sbbstrate with at least one of organometallic and organosilicate 
residues on the substrate surface to a conditioning solution of HF, propylene glycol, 
HC1, and citric acid In the approximate ratio 0.01-5.0 : 80-95 : 0.003 - 1.0 : 0.001-1.0. 

139. A method for treating a semiconductor substrate to remove residues 
remaining after a dry ekh process comprising die steps of: 

exposing a substrate with at least one of organometallic and organosilicate 

residues on the substrate Surface to a conditioning solution of HF, propylene glycol, 

\ 

H 3 P0 4 , and citric acid in ti\c approximate ratio 0.01-5.0 : 80-90 : 1-15 : 0.001-1.0. 


140. inethbd for t^eating^ semiconductor substrate to remove residues 
remaining after a dry etch £r<5cess comprising the steps of: 

exposing a substrate with at least one of organometallic and organosilicate 
residues on the substrate surfacd to a conditioning solution of HF, propylene glycol, 
HC1, and citric acid in die ratio 0.25 - 0.3 : 90-98 : 0.005 - 0.009 : 0.009-0.5; and 

rinsing the wafer. 

141. A method for treating a semiconductor substrate to remove residues 
remaining after a dry etch^o^s^^mprying the steps of: 

exposing a substrate with at l^a^b/ie of organometallic and organosilicate 
residues on the substrate surface to a #bnditioning solution of HF, propylene glycol, 

\ 

H,P0 4 , and citric acid in the ratio 0.2^ - 0.3 : 90-94 : 6-7 : 0.009-0.5; and 

j 

rinsing the wafer. 
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\ 142. A solution for use in removing residues remaining on a semiconductor 


\. ^/''substrate after a dW etch process, said solution comprising: 


hydrofluoric acid; 
phosrihoric acid; 
propylene glycol; and 
citric acid. 


143 The solution of claim 142, wherein said solution consists essentially of 
hydrofluoric acid, phosphoric acid^pfopylene glycol, and citric acid. 


jt/^ 144. The section of claim 142, wherein said hydrofluoric acid, phosphoric 
10 acid, propylene glycol, \nd citric acid are present in said solution in the approximate 
proportion of 0.01 -5.0 :\-15 : 80-90 : 0.001 - 1.0. 

145 ithe solution of claim 144, wherein said solution comprises approximately 
0.01 to approxirhatj^S.O percent hydrofluoric acid, approximately 1 to approximately 
15 percent phosphoric acid, approximately 80 to approximately 95 percent propylene 
15 glycol, and approximately 0.001 to approximately 1.0 percent citric acid. 


<j j&p ~? 146. The solution of claim 142, wherein said hydrofluoric acid, phosphoric 

^ \ 

acid, propylene glycol, and citric acid are present in said solution in the approximate 

proportion of 0.25 -0.3 : 6 - 7 : 90 -94 : 0.009 - 0.5. 
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\ 

147. The solution of claim 146, wherein said solution comprises approximately 
0.25 to approximately 0.3 percent hydrofluoric acid, approximately 6 to approximately 
7 percent phosphoric acid, approximately 90 to approximately 94 percent propylene 
glycol, and approximately 0.009 to approximately 0.5 percent citric acid. 

148. The solution of claim 142, wherein said hydrofluoric acid, phosphoric 
acid, propylene glycol, and citric acid are present in said solution in the approximate 
proportion of 0.27 : 6.5 : 91.5 : 0.25. 

149. The solution of claim 148, wli^ein said solution comprises approximately 
0.27 percent hydrofluoric acid, appro^fn^^ 6.5 percent phosphoric acid, 
approximately 91.5 percent pr^f^ene gly co U anc * approximately 0.25 percent citric 
acid. 

^ l%6. \ solution for use in removing residues remaining on a semiconductor 
substrate after aVdry etch process, said solution comprising: 

hydrofluoric acid; 

hydrochloric acid; 

propylene glycol; and 

citric a<^d. 4 

- 4 - - - ■ 

151. The solution exclaim 150, wherein said solution consists essentially of 
hydrofluoric acid, hydrochloric^ acid, propylene glycol, and citric acid. 
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\ 152. The solution of claim 150, wherein said hydrofluoric acid, hydrochloric 

acid, propylene glycol, and citric acid are present in said solution in the approximate 

\ 

proportion - 5.0 : 0.003 - 1.0 : 80 - 99 : 0.001 - 1.0. 

\ 

153. The Solution of claim 152, wherein said solution comprises approximately 
0.01 to approximately 5.0 percent hydrpfj^pric acid, approximately 0.003 to 

approximately 1.0 percent hydrocl>l6ric acid, approximately 80 to approximately 99 

/ 

percent propylene glycol, ^nci^pproximately 0.001 to approximately 1.0 percent citric 
acid. 


J J 154. The solution of clai^i 150, wherein said hydrofluoric acid, hydrochloric 

acid, propylene glycol, and citric acid\arc present in said solution in the approximate 
proportion of 0.25 - 0.3 : 0.005 - 0.00^ : 90 - 98 : 0.009 - 0.5. 

\ 

\ 

- V^ 7 ^ 155. \ The solution of claim 154, wherein sa id solution comprises approximately 

"fV \ 

/0.25 to approximately 0.3 percent hydrofluoric\acid, approximately 6 to approximately 

\ 

7 percent hydrochloric acid, approximately 90 to approximately 98 percent propylene 

glycol, and approximately 0.009 to approximately 0:£ percent citric acid. 

\ 

\ 

156. The solution of claim 150, wherein said hydrofluoric acid, hydrochloric 
acid, propylene glycol, and citric acid are present in said solution in the approximate 
proportion of 0.27 : 0.006 : 97.5 : 0.25. 
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157. The solution of claim 156, where^i said solution comprises approximately 
0.27 percent hydrofluoric acid, approximately percent hydrochloric acid, 

approximately 97.5 percent propylene j^col, and approximately 0.25 percent citric 
acid. 


\ l^fS. A solution for use in removing residues remaining on a semiconductor 
substrate after a dr>\etch process consisting essentially of a fluorine source, a 
complementary acidAand a non-aqueous solvent. 


159. The soliition of claim 158, wherein the fluorine source is hydrofluoric 
acid, die complementary acid is phosphoric acid, and die non-aqueous solvent is 
propylene glycol. 

160. The solutioh of claim 158, wherein the fluorine source is hydrofluoric 
acid, the complementary adid is hydrochloric acid, and the non-aqueous solvent is 
propylene glycol. 

161. The solution c\f claim 158, wherein said solution further includes a surface 
passivation agent. 


162. The solution of dfaim 161, whereir^ the fluorine source is hydrofluoric 
acid, the complementary acid is bhosphor^acid, the non-aqueous solvent is propylene 
glycol, and die surface passivation\agent is citric acid. 


\ 

\ 


993163 v2, L@BV02! DOC 


I 

Docket No. M4065.166/P166 


40 


Micron Rcf: 98-0618; 98-0735 


163. The solution of claim 161, wherein the fluorine source is hydrofluoric 
acid, the complementary acidUs hydrochloric acid, the non-aqueous solvent is propylene 
glycol, and the surface passivation kg^nt is citric acid. 
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